This paper deals with the reliability analysis of a 3-unit subsystem of a cable plant. To facilitate the analysis, ten years maintenance data of the subsystem is collected and the states transition table for the subsystem is developed. Reliability indices of the subsystem such as mean time to failure, availability, expected number of repairs and expected busy period of the repairman are estimated using semiMarkov processes and regenerative point techniques. Simulation is carried out to demonstrate the effect of varying failure/repair rates on the subsystem reliability. 
S. Z. Taj, S. M. Rizwan Reliability analysis of various industrial systems operating under different conditions and assumptions has been widely discussed by a number of researchers (Taneja et al. [19] , Gopalan and Bhanu [3] , Tuteja et al. [20] , Rizwan et al. [11, 12] ). Mathew et al. [6, 7] analyzed a continuous casting plant and studied the variations under different operating conditions. Detailed analysis was reported for a desalination plant by Rizwan et al. [13] . The methodology was further extended for analysis of various industrial systems by Gupta and Gupta [4] with post inspection concept; Ram et al. [10] with waiting repair strategy; Malhotra and Taneja [5] with both units operative on demand. Rizwan et al. [14, 15] then focused on waste water treatment plant and anaerobic batch reactor where reliability indices of interest were obtained in order to assess the plant/reactor performance. Later, extensive system analysis was carried out by Niwas et al. [9] for a single-unit system; Bhardwaj et al. [2] for a redundant system; Adlakha et al. [1] for a two-unit cold standby system; Naithani et al. [8] for a 3-unit induced draft fan system. Rahbi et al. [21] performed reliability analysis of a rodding anode plant in aluminum industry. Taj et al. [16, 17] analyzed two different single machine subsystems of a cable plant with various maintenance categories. Recently, Taj et al. [18] analyzed a subsystem of a cable plant with two machines operating in parallel and priority to repair over preventive maintenance. Hence, the methodology for system analysis has been widely presented in reliability literature. However, analysis of a subsystem (Taj et al. [16, 17, 18] ) does not completely contribute to the plant effectiveness in terms of overall performance; it only gives the subsystem effectiveness, and therefore, opens up a scope of complete plant performance as a case study.
Thus, this paper presents reliability analysis of a 3-unit subsystem of an electrical cables manufacturing plant currently operational in Oman. To facilitate the analysis, ten years maintenance data of the subsystem is collected. The data depicts three types of maintenance practices for the subsystem: repair, minor preventive maintenances (MIPM) and major preventive maintenances (MAPM). Repair is carried out upon failure, whereas MIPM/MAPM is performed as per schedule. Priority is given to repair over MAPM. Transition states of the subsystem are shown in Table 1 . Detailed subsystem analysis is carried out using semi-Markov processes and regenerative point techniques. Reliability indices of the subsystem namely mean time to failure (MTSF), availability, expected number of repairs and expected busy period of the repairman are estimated. Simulation is also carried out to demonstrate the effect of varying failure/repair rates on the subsystem reliability.
Model Description
Following operating conditions and assumptions are considered:
• Subsystem consists of three units.
• Each unit undergoes three types of maintenances: repair, MIPM and MAPM.
• Repair is carried out upon failure.
• MIPM/MAPM is carried out as per schedule.
• Priority is given to repair over MAPM.
• During MIPM of one unit, other unit/s do not fail.
• During MAPM of one unit, other unit/s may fail.
• Failure rates are taken as exponential.
• Repair rates are taken as arbitrary. 
0 stands for no transition to the mentioned state. Estimated values of various rates for the subsystem are given in Table 2 . 
Expected busy period of the repairman
Using probabilistic arguments and defining ( )
as the probability that the repairman is busy at instance t, given that the subsystem entered regenerative state i at , 0 = t we get the following recursive relations: 
is already specified.
Particular Case
For this particular case, the repair rates are assumed to be exponentially distributed, Expected busy period of the repairman = 0.0090048.
Simulation
In this section, the behaviour of subsystem reliability indices viz. MTSF, availability, number of repairs and busy period is studied with η and λ. Table  3 gives the trends of MTSF, availability, number of repairs and busy period for varying values of η w.r.t. λ. Following observations are evident from Table 3 :
• MTSF decreases w.r.t. λ irrespective of η. The trend reverses with increase in the value of η, for fixed λ.
• Availability decreases w.r.t. λ irrespective of η. The trend reverses with increase in the value of η, for fixed λ.
• Number of repairs increases w.r.t. λ irrespective of η. The trend remains same with increase in the value of η, for fixed λ.
• Busy period increases w.r.t. λ irrespective of η. The trend reverses with increase in the value of η, for fixed λ.
Conclusion
Reliability indices viz. MTSF, availability, expected number of repairs and expected busy period of repairman have been estimated by analysing a 3-unit cable plant subsystem using semi-Markov processes and regenerative point techniques. Subsystem maintenance practices and priority to repair over preventive maintenance have been considered while carrying out the Reliability Analysis of a 3-Unit Subsystem of a Cable Plant 427 analysis. Simulation has been performed to demonstrate the effect of varying failure/repair rates on the subsystem reliability. As a future direction, the analysis could be extended to systems having four or more units, wherein possibility of standby and online maintenance could be considered.
